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ASOCIACION LATINOAMERICANA DE CIENCIAS 
FISIOLOGICAS 


ACTA DE LA SESION DE FUNDACION 


El dia 16 de octubre de 1956 se rewinen en el Instituto de 
Fisiologia de la Facultad de Ciencias Médicas de la Universidad 
de Buenos Aires las siguientes personas: Delegados de la Socie- 
dad Argentina de Fisiologia y de la Sociedad Argentina de Bio- 
logia, Profesores Bernardo A. Houssay, Eduardo Braun-Menén- 
Jez y Virgilio Foglia; Delegado de la Sociedad de Biologia de 
Santiago, Prof. Fernando Huidobro; Delegados de la Sociedad 
de Biologia de Montevideo, Profesores Washington Buno, Eduar- 
do Migliaro y Roberto Caldeyro-Barcia. 


RESOLUCIONES ADOPTADAS 


1) Se resuelve fundar la Asociacién Latinoamericana de 
Ciencias Fisioldgicas. 

Los Profesores Bernardo Houssay, Eduardo Braun-Menén- 
dez y Virgilio Foglia expresan su apoyo por Ciencias Fisioldgi- 
cas. Los Profesores Buno y Migliaro expresan que la Sociedad 
de Biologia de Montevideo ha resuelto apoyar el nombre de Cien- 
cias Biologicas y expresan los argumentos que han motivado tal 
resolucion; dejan constancia que aceptardan el nombre de Ciencias 
Fisiologicas si asi lo resuelve la mayoria de las Sociedades Fun- 
dadoras. 

El Dr. Caldeyro-Barcia manifiesta que pertenece a la mino- 
ria que en la Sociedad de Bislogia de Montevideo defendio el 
nombre de Ciencias Fisiologicas y que por lo tanto su posicion no 
coincide con la adoptada por dicha Sociedad. Hace la defensa del 
nombre de Ciencias Fisiologicas. 

El Dr. Huidobro manifiesta que en el seno de la Sociedad de 
Biologia de Santiago se han expresado los temores de que el nom- 
bre de Ciencias Fisiologicas excluya a ciertos grupos cientificos 
que son muy activos en el seno de dicha sociedad. Se aclara que 


‘ 


Lajo el nombre de Ciencias Fisiolégicas se incluye, ademas de la 
fisiologia propiamente dicha, a la farmacologia, bioquimica, bio- 
fisica, fisiopatologia experimental, histologia, ultraestructura, 
biologia celular, genética, inmunologia y cualquier otra forma de 
ciencia que se base en los métodos experimentales. Quedan, por el 
contrario, eepresamente excluidos todos los trabajos de indole ta- 
xonomica, ya sea que pertenezcan a la zoologia, botdnica, parasi- 
tologia, bacteriologia, ete. 

Después de aclarados estos conceptos, el Prof. Huidobro ex- 
presa su apoyo para el nombre de Ciencias Fisiologicas. 

El Prof. Houssay da lectura a varias cartas de fisidlogos 
brasileiios que apoyan todos el nombre de Ciencias Fisiologicas. 


2) Queda establecido que todas las resoluciones adoptadas 
en esta reunion tendran cardcter provisorio y deberdn ser ratifi- 
cadas o rectificadas en la primera reunion de la Asociacion. 


3) Se aprueba el proyecto de estatutos presentado por la 
Sociedad de Biologia de Santiago, al que se le hacen ligeras mo- 
dificaciones. 


4) Se designa un Consejo Directivo provisorio intearado 
de la siguiente manera: Prof. Bernardo A. Houssay (Presidente 
Honorario), Prof. Fernando Huidobro (Presidente), Prof. R. 
Caldeyro-Barcia (Secretario y Tesorero) y Profs. E. Braun- 
Menéndez y V. Foglia. 

Se encarga al presidente escribir a otros paises latincameri- 
canos pidiendo adhesion a sociedades regionales 0 a personeros 
sugiriendo la importancia de aue se formen sociedades locales 
para que se afilienala A. L. A.C. F. 


5) Se resuelve incorporar a la brevedad posible varios cien- 
tificos brasileros al Consejo Directivo provisorio. . 

6) Se resuelve que el Acta Physiologica Latinoamericana sea 
el organo oficial de la Asociacién Latinoamericana de Ciencias 
Fisiologicas; el comité de redaccién de la revista conserva su li- 


bertad de aceptar o rechazar los trabajos presentados para su 
publicacion. 


7) Se resuelve que la primera sesion ordinaria de la Aso- 
ciacién se efectiie en Montevideo, los dias 24. 25 y 26 de abril 
de 1957. 

8) Se encarga a la Sociedad de Biologia de Montevideo de 
organizar la primera reunion ordinaria de la Asociacién. Dicha 
invitacién es aceptada por el Prof. Buno, en su cardcter de Pre- 
sidente de dicha sociedad y por el Prof. Migliaro, en su cardcter 


de Secretario del Comité Organizador de la primera reunion de 
Montevideo. 

9) Se resuelve que en dicha reunion no se presenten relatos 
ni se realicen simposios y que solamente se presenten comuni- 
caciones de 10 a 15 minutos de duracidn, disponiéndose de 5 mi- 
nutos para la discusién de las mismas. 

10) Se resuelve realizar un seminario sobre la ensenanza 
de las materias relacionadas con la Sociedad de Ciencias Fisio- 
logicas en América Latina y mas particularmente en las escuelas 
de medicina, 

Se designa al Prof. Houssay para que presente un relato 
sobre la forma correcta en que debe hacerse la ensenanza de di- 
chas materias, 

11) El Prof. Braun-Menéndez propone se realice una en- 
cuesta en las universidades latinoamericanas sobre el estado 
actual de la ensenanza de las materias bdsicas en las facultades 
de medicina. El cuestionario a enviarse a los profesores y depar- 
tamentos e instituciones de materias bdsicas deben incluir pre- 
guntas sobre el nimero de alumnos, métodos de seleccién de los 
alumnos, método de formacion del personal docente, numero del 
personal docente. numero de full-time en cada catedra, método 
de ensenanza, nimero y naturaleza de los ejercicios practicos, 
sistema de contralor, etc. 

Se acepta la proposicién y se encarga al Prof. Braun-Me- 
néndez de realizar el cuestionario y preparar un informe en base 
a las respuestas recibidas. 

Se considera muy beneficioso poder repetir dicha encuesta 
cada dos atos en cada reunion de la Asociacion. para poder anre- 
ciar los proaresos que en materia de ensenanzo de materias bd- 
sicas de medicina se produzcan en Latinoamérica. 

Como exnresion de la autenticidad de esta acta. ella es fir- 
mada nor todos Ins asistentes a la reunion de fundacién, y por 
su orden: Bernardo A. Houssau, Eduardo Braun-Menéndez, Vir- 
ailio Foglia. Fernando Huidobro. Washington Bufio, Eduardo 
Migliaro, Roberto Caldeyro-Barcia. 
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LATINAMERICAN ASSOCIATION OF PHYSIOLOGICAL 
SCIENCES 


FOUNDATION MEETING 


On October 16th, 1956 a meeting was held in Buenos Aires 
where representatives of the Argentine Society of Biology, the 
Argentine Society of Physiology, the Society of Biology of Mon- 
ievideo and the Society of Biology of Santiago de Chile resolved 
the foundation of the “ASOCIACION LATINOAMERICANA 
DE CIENCIAS FISIOLOGICAS” (Latinamerican Association 
of Physiological Sciences) which will assemble the scientific 
latinamerican societies whose members are investigators in the 
field of physiological sciences. 

The main pursuit of the Association will be: 


a) to stimulate the studies and experimental researches 
leading to the progress, diffusion and divulgation of the physiol- 
ogical sciences and any other initiatives tending to make them 
more profitable to the community. 

b) to foster the improvement of the teaching of the physio- 
logical sciences according to modern educational orientations. 

c) to promote the formation of teachers and investigators 
in this field. 

The first meeting of the Association will take place in Mon- 
tevideo on April 24th-26th, 1957. Representatives of many other 
latinamerican physiological or biological societies have been in- 
vited to this meeting in which the association will be officially 
constituted and its authorities elected. 

Scientific communications will be presented and a sympo- 
stum on the teaching of physiological sciences in Latin America 
wul be held. 

The provisional Directory is formed by: Professor Bernar- 
do A. Houssay (Honorary President), Professor Fernando Hui- 
dobro (President), Professors Eduardo Braun-Menéndez and 
Virgilio G. Foglia. Further information can be obtained from 
the Secretary: Dr. Roberto Caldeyro Barcia, Faculty of Medicine, 
Montevideo, Uruguay. 
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ON THE RELATIONSHIP OF ORGAN WEIGHT, 
FUNCTION AND BODY WEIGHT 


E. GUERRA AND B. GUNTHER * 


(Instituto de Matemdticas de la Universidad de Concepcion e Instituto de Fisiologia, 
Escuela de Medicina, Universidad de Chile) 


INTRODUCTION 


N PREVIOUS papers (‘,") the relationship between various functions 
and body weight was described. 

Based on the theory of biological similarity it was possible to 
deduce a general formula of the type Y = aX”, where Y represents 
the function, X the body weight (in kg); a and b being two constants. 
According to the aforementioned theory of biological similitude the 
exponent b can vary only between two predetermined values, given by 
the rules of mechanical and electrodynamic similarity. 

The principles of physical similarity establish that the growth rate 
of different parts of a model with regard to the prototype is propor- 
tional. For instance, if m is a part of the model M and p the corres- 


ponding part of the prototype P, then we have a = + leading to 


characteristic for all physical similarities with proportional growth of 
the constituent parts, where b = 1.0. 

As an example, let us assume that two clock’s are physically 
similar. The frequency (F,) of the pendulum of the small clock can 
be related to its total weight (W,). According to the rules of mecha- 
nical similarity (‘) the frequency will be: 


P. This equation is also of the general type Y = aX and is 


F, = a, W, 


(1) 


This same frequency (F,) can be expressed this time in relation 
to the weight of the pendulum (W.), since it is possible to consider 
theoretically the pendulum as a separate part of the whole mechanism 


: Present address: Instituto de Fisiologia, Universidad de Chile. Casilla: 178-V, 
Valparaiso, CHILE. 
Received for publication, August 20th, 1956. 
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which ean maintain his own oscillation. We will have then a new rela- 
tionship for the frequency: 


F, = Be Ww. (2) 
The value of (F,) can be eliminated between equations (1) and 
(2) and we will find that: 


Ww = Constant. (3) 

This equation is in perfect accordance with the rules of mechanical 
similarity, which assumes proportional growth. The same is valid for 
all electrodynamic systems where a constant ratio exists in similar 
machines between the parts and the total mass. Therefore, it is licit 
to apply the rules of physical similarity (mechanical and electrody- 
namic) to parts of a complex mechanism, which can continue to func- 
tion in an isolated manner, but only if this function is related to both, 
i.e., to the part and to the total system as well. 

The same assumption may be made for living beings, whereby 
certain functions can be related to the body mass, as well as to a 
specific organ, with the only condition that this organ can continue 
its funetion in total isolation from the body. 

According to the theory of biological similarity (*,") the value of 
exponent y’ in the general formula: 


Y = aP* (4) 
is not necessarily the same for both cases. It follows that proportional 
growth of physical similarities (Y = aX) must be replaced in organic 
growth by an “allometric” relationship (Y = aX"). This particular 
kind of growth has been defined (*) in the following manner “.. .allo- 
metry is now accepted to mean change of proportions (whether mor- 
phological or chemical) with increase of size...”. 

If for instance the biological function (F) of an organ is expressed 
in relation to body weight (W,) we shall have: 


F = W,", (5) 


This same function as related to organ weight (W.) can be 
expressed : 


F = a. W2”. (6) 


From equation (5) and (6) we obtain: 


fa\i Ww 
We =\ ’ 


is designated as a; and by b; we will 


If the value of (a) 
ao 


W. = a; W,". (8) 


have again: 


| 
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Equation (8) is similar to the well known formulation of allome- 
tric growth, since the value of b, is not necessarily equal to 1.0 in all 
physical similarities, due to the fact that the theory of biological simi- 
larity postulates that exponent b, and b. [see equation (7)] can have 
different numerical values. 

The allometric growth equation (8) deduced theoretically has limits 
of variability of the exponent b, which are determined by the rules of 
mechanical and electrodynamic similarity (‘,°). 

It is interesting to note that the exponents b, and b. can be dif- 
ferent for a certain function, when this is expressed in relation to body 


t- - r 


0268 w, 026 
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F = 2344 Wy 
° 
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\ 
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22 
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1 
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? 
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+ 
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Fic. 1.— Logarithm of heart frequency in relation A) to the logarithm of body 
weight and B) to the logarithm of heart weight. 


weight or to organ weight. This difference of exponents would not be 
‘ likely to occur, but we must consider that the physico-chemical milieu 
is different in both cases, i.e. whole organism and isolated organ. Allo- 
metric growth is not in contradiction with the theory of biological 
similarities; proportional growth (Y = aX) being only a particular case. 


II) SOME BIOLOGICAL APPLICATIONS 


a) Heart rate in relation to heart weight and body weight 


We shall consider now two specific cases of equations correspon- 
ding to the same function, in one instance correlated to body weight 
and in the other to organ weight. For example, the heart rate per 
minute of homeotherms (Fig. 1A) in relation to body weight (W;), 
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expressed in kg *, is as follows: 
F = 234.4 W,°-76s, (9) 


Now, the heart rate (F) can also be expressed as a function of 
heart weight (in kg) and we find (Fig. 1B): 


F = 55.46 W3"*, (10) 


Equations (9) and (10) are based on experimental data of Brody (') 
and Clark (*). The first one is in accordance with the assumptions of 
the theory of biological similarity (°). 

Equation (7) can be applied to the present case: 


We = (284.4) or, 
= ( 55.46 0.26 W 70.26 


W. = 0.00468 =, (11) 


This theoretically deduced equation is in good agreement with 
3rody’s (‘) empirical equation: 


H = 0.00588 W°*'. (12) 


where heart weight (H) is expressed as a function of body weight (W). 
This result is remarkable, if we consider that the experimental 
equations (9) and (10) were obtained from different sources. 


b) Brain oxygen consumption in relation to brain weight and body 
weight 


The second example deals with the oxygen consumption of the 
mammalian brain (*) in relation to the body weight (in kg) and brain 
weight (in kg). The oxygen consumption (ml O./hr) can be expressed 
in the first case as Q, = 35.48 — and in the second case, i.e., in 


relation to brain weight Qo = 1778 W°. From equation (7) we 


obtain: 
35.48 1 0.60 


ings — TO.706 
1178 wr and finally W. 0.010 W 


This result is also in accordance with Brody’s (') empirical equa- 
tion (page 592) for brain weight: B = 0.00996 W°:™. 
* For the conversion of the weight in kg to the weight in gm we use the 
following reasoning: 
F =a W? __ wo since W,,, = 1000- W,,. 
kx (1000) 


On the contrary, to convert the weight in gm to kg we have: 


F=a =a(1000)"W» instead of W,, =—*- 


| 
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FUNCTION AND ORGAN WEIGHT 


c) Respiratory functions, lung weight and body weight 


In a previous paper (“) and based on Guyton’s (*) data various 
functions of the respiratory systems of different mammals have been 
related to body weight (W,). The data are summarized in Table I 
together with the equations relating the respiratory functions to lung 
weight (W.,). 


TABLE I 


Various respiratory functions of mammals related to body weight (W,) and lung 
weight (W,). All values are expressed in kg. 


Respiratory | 
minute-volume V = 316,2 Wo.756 V = 10000 W975 
(ml/min) 


Respiratory 
frequency F = 44.67 W-0.29 F = 11.22 W;0.0 
(min) i 


Tidal air 
V, = 794.8 W1.05 


Based on these empirical equations it is possible to calculate [for- 
mula (7)] the lung weight (W.) in relation to body weight: (W;,). 
For respiratory minute-volume (V) we obtain: 


W. = 0.0100 Wi". (13) 
Now, if the two relationships for the respiratory frequency (F) 


are used, the following results: 
W. = 0.0100 (14) 


Finally, based on the equations for tidal air (V;,) we have: 
W. = 0.0105 Wo". (15) 
According to Brody’s (') empirical data, lung weight (L) is related 
to body weight (W) in the following manner: 
L = 0.0113 


The theoretically deduced values [equations (13), (14), (15)] are 
in close agreement with the empirical equation (16). 


III) ALGEBRAIC RELATIONSHIPS BETWEEN TWO FUNCTIONS 


Sometimes it is necessary to relate one function with another, in 
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order to calculate a certain value of one function (F,) knowing the 
corresponding figure of the other (F.). One function can be expressed 
in relation to the body weight (W) according to equation: 


F, = Bi Ww": (17) 
and another function (F.) may be written as follows: 
F. = a. W":. (18) 


From equations (17) and (18) we obtain: 


(19) 


If the coefficient 2 Cs is replaced by a, and the exponents ~ 


ho 


by b, then equation (19) becomes: 
F, = a; F,", (20) 


It is interesting to note, that equation (20) has a similar form 
as Huxley’s allometric growth relationship; but in the present case 
body weight has been replaced by another function (F;). Hence, based 
on equation (19) it is possible to relate any function to an other, instead 
of establishing the common relationship with body weight; or, it might 
be useful to correlate all functions with basal metabolism, if there are 
practical reasons for doing it. 

Now, two different organ weights (W, and W.) can be related 
to body weight (W) according to: 

W, 
W. 


a, W", (21) 
a. W":. (22) 


Excluding (W) from (21) and (22), the following equation is 
finaly obtained: 
W, = a; W.". (23) 


This last equation means, that any organ weight (W,) can be ex- 
pressed in relation to another organ weight (W2). 

From equations (17), (18), (21), (22) it follows, that any func- 
tion and any organ weight —including body weight— can be expressed 
in relation to a specific organ weight or to any specific function. The 
commonly used relationship of different functions and organ weights 
with body weight is only justified for practical reasons, since it is 
relatively easy to determine exactly the latter. 


We wish to express our appreciation to Drs. George Hodgson and Charles 
Patillo for reviewing and criticizing the manuscript. 
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SUMMARY 


In the present paper it has been postulated, that the rules of bio- 
logical similarity can be applied to isolated organs, in the same manner 
as has been done for the whole organism. Therefore, any function can 
be expressed in relation to organ weight and body weight, and by elimi- 
nation of this specific function a new relationship can be established 
between organ weight and body weight, which happens to be .equal 
to Huxley’s allometric growth equation. Body weight, which is Known 
to be important in allometric growth and in biological similarity for- 
mulas can be replaced by any function or organ weight as reference 
system. 
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THE COLLAPSE OF THE PULMONARY VEINS 


J. L. DUOMARCO, R. RIMINI AND C. E. GIAMBRUNO 


(Instituto de Patologia, Facultad de Medicina, Montevidec, Uruguay) 


A. CONSIDERATION of the physical conditions of the pulmonary veins 
“* leads to the following conclusions: 1) the veins are easily collapsed 
tubes along which flows a moderate amount of blood; 2) the veins pass 
from one gaseous medium (intrapulmonary) to another (pleuromedias- 
tinal) of lower pressure; 3) the veins end at tke left atrium where the 
effective pressure is very small during almost all of the cardiac cycle. 

These conditions, fundamentally similar to those encountered by the 
great systemic veins ("), make probable the existence of a venous collap- 
se immediately before the lung-pleura transition point with a correspon- 
ding discontinuity of the hydraulic gradient. Consequently, parallelism 
can be expected both between pre-collapse venous and pulmonary pressu- 
re curves and between post-collapse venous and pleural pressure curves. 
It can also be expected that after the presumed collapse has been abol- 
ished (by an increase of left atrial pressure) the pressure curve along 
the distended pulmonary vein will closely parallel tie pleuromediastinal 
pressure variations and will have the left atrial pressure pulse super- 
imposed upon it. 

Experimental results confirmed this theoretical analysis and provi- 
ded a basis for the discussion of different aspects of pulmonary circula- 
tion, including the problem of the pulmonary artery wedged catheter 
pressure (!", 


EXPERIMENTAL METHODS 


Dogs weighing between 8 and 25 kgm were anesthetized with chloralese (0.1 
gm/Kgm) and morphine (1.0 mgm/Kgm) and fastened on their backs. Intraeso- 
phageal and intratracheal pressures were used as indices of pleural and intrapul- 
monary pressures respectively. Pressures were recorded by means of two optical 
manometers (air transmission) ene in communicat on with the tracheal lumen and 
the other with a rubber balloon introduced into the thoracic esophagus (*). 

Blood was led into a stabilizing reservoir (figure 1) through a polythene sound 
(83 mm I.D.) introduced into a carotid artery. Blcod was lead from the reservoir 
by a similar catheter wedged in a lobar branch of a pulmonary artery. Heparin 
was injected at frequent intervals to prevent clotting. The reservoir was so 
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arranged that the lung could be perfused either by blood at carotid artery pressure 
or by 3.6% polyvinil pyrrolidone at controlled pressure. 

Pressure oscillations recorded from the catheter under these conditions, by 
optical manometer C, would be due primarily to retrograde transmission of the pul- 
monary vencus pressure variations. Excessive damping of these oscillations produced 
by the reservoir were avoided by adjusting clamp Z. With this arrangement wedge 
pressure could be obtained by occluding the sound at Y, and the pulmonary artery 
pressure could be recorded by pulling back on the sound slightly. 


Fic. 1.—- Diagram of the experimental schema. See text. 


Records were obtained before and after the presumed collapse was suppressed. 
The suppression was attempted by increasing left atrial pressure either by an in- 
travenous adrenaline injection (0.02 mgm/kgm), or by a per:cardial distention with 
saline solution at a known pressure. The experiments were per.ormed with the 
thorax open (with the aid of a respiratory pump), and with the thorax. carefully 
closed (spontaneous respiration). 

The venous and arterial pressure curves were calibrated in reference to the 
level of the jugular vein. In most cases only the contour of the curves was taken 
into consideration, the absolute value having little s‘gnificance in this study. The 
same holds for the respiratory curves also, since the placement of the sounds and 
method of respiration (artificial respiration or spontaneuos respiration) determines 
the amplitude to a great extent. In both the vascular and respira‘ory tracings it is 
the pattern, or contour, that is of interest here. 


RESULTS 


The difference in contour between the pleuromediastinal (intraeso- 
phageal) and the intrapulmonary (intratracheal) pressure curves is 
shown in figures 2-5 which were obtained from experiments with the 
thorax closed. 

Figure 2 is tracing from an experiment with blood perfusing the 
lung. In segment / the “intrapulmonary venous pressure” follows the 
contour of the intrapulmonary pressure curve. Between J and II the pre- 
sumed collapse is prevented by increasing left atrial pressure (adrena- 


y 
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line injection). It is observed that the venous pressure curve progressi- 
vely abandons the intrapulmonary pressure contour (segment JJ) and 
adopts that of the pleural pressure (segments JJ] and JV) when reflex 
slowing of the heart and respiration occur. Initial conditions are resto- 
red when adrenaline action has disappeared (segment V). It is observed 
that left atrial activity, though somewhat damped, is inscribed on the ve- 
nous curve of the pleural type (segment JJ, JJ] and IV), while it is only 


Fic. 2.— Effect of adrenaline injection on characteristics of blood perfusion pres- 
sure curves. Tracing from top downward: A, Intraesophageal pressure; B, In- 
tratracheal pressure; C, Blood perfusion pressure (see explanation in text.). Ca- 
libration in em of water. Adrenaline injection between I and II. 


faintly visible in the pulmonary type curve (J and V). It is evident that, 
on the whole, these results support the theoretical analysis made at the 
beginning of this paper. 

Figure 3 presents tracings from 2 experiments where pulmonary 
arterial pressure was recorded and the pericardium progressively disten- 
ded by saline infusion (between arrows). It is observed that central ve- 
nous hypertension produces a change from the intrapulmonary to the 
intrapleural type of contour in the respiratory variation of the pulmona- 
ry arterial pressure tracing. This indicates that the pulmonary arterial 
pressure respiratory variation depends fundamentally on the physical 
conditions of the pulmonary veins, and, from this point of view, even- 
tual respiratory variations of venous return are of secondary importan- 
ce (8 8, 13, 11 2). 
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Fic. 3.— Tracing C is pulmonary artery pressure. Pericardium distended between 
arrows. Two experiments. Other tracings as in fig. 2. 


Figure 4 shows records from two experiments in which pressures 
were recorded from a catheter wedged in a pulmonary artery without 
blood perfusion. It is observed that this curve is a damped replica of the 
pleural pressure, and that the central venous hypertension produced by 
an adrenaline injection (top experiment) or by perizardial distention 
(bottom experiment), produces a closer parallellism between both cur- 
ves. This experiment shows the unexpected fact that, in the absence of 
atrial hypertension, when blood flow is nil, the pulmonary vascular pres- 
sure behaves like the pleural pressure and not like the pulmonary pres- 


Fic. 4.— Tracing C is wedge pressure without perfusion. Two experiments. In the 
arrows; adrenaline injection (top); progressive pericardial distention (bottom). 
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Figure 5 shows a record of the lateral pressure in a wedged catheter 
through which flows artificial plasma at increasing pressure. The intra- 
pulmonary venous pressure curve is changed from the pleural type to the 
intrapulmonary type when a certain value of the local flow is exceeded. 
Figures 4 and 5 explain why, in many of our experiments with a low rate 
of blood perfusion, the lateral pressure followed the pleural pressure con- 
tour instead of the pulmonary pressure contour. 


f 
Fic. 5.— Tracing C is catheter lateral pressure during perfusion with 3.6 % PVP 


into catheter. 


Open thorax experiments provided interesting complementary and 
control data. Under these conditions intrapulmonary pressure is positive 
and is determined by the respiratory pump: pleural pressure is constant 
and equal to atmospheric pressure ('*: +). A venous collapse at the lung- 
pleura transition point can also be expected. Correlating the observa- 
tions from the open chest experiments with those from the closed chest 
experiments, it can be observed that: a) in the experiments shown in 
figure 6 (left) wedged catheter pressure without blood perfusion is prac- 


+20 


6.—T acing C left, wedged catheter pressure; right, during blood perfus‘on. 


tically constant, thus resembling the pleural pressure tracing; when blood 
perfusion is re-established (right hand figure) the intrapulmonary ve- 
nous pressure contour becomes similar to the intrapulmonary pressure 
contour. b) in figure 7 the pulmonary arterial pressure behaves like the 
intrapulmonary pressure. Progressive pericardial distention produces a 
levelling off of the pulmonary arterial pressure respiratory variations 
due to the fact that pleural pressure is constant. Attention is called to 
the fact that intrapericardial pressure, though higher in this experiment 
by at least 15 cm of water than intrapulmonary pressure, does not com- 
pletely smooth the intrapulmonary contour of the pulmonary arterial 
pressure tracing. The persistent wavelets are probably produced by tie 
lateral action of intrapulmonary pressure on the distended vascular walls, 
and by the respiratory variations of venous return. 
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DISCUSSION 


The existence of a collapse of the pulmonary veins at the lung-pleura 
transition point with a resulting discontinuity of the hydraulic gradient 
is clearly established by the experimental facts. As it has already been 
shown for systemic veins, the action of this collapse on venous return is 
that of a dam across a river (*). The collapse introduces no appreciable 


Fic. 7.— Tracing C is pulmonary artery pressure. Progressive pericardial distention 
between arrows. Three continuous segments. 


resistance to the emptying of the pulmonary veins; it impedes any aspira- 
tion by the greater pleural negative pressure on the contents of these 
veins, and venous return is thus independent of the degree and variations 
of pleural pressure changes; finally, the collapse impedes the retrograde 
propagation of the pulmonary venous pulse wave. The last point explains 
why the volume-pressure wave produced by a rapid injection of blood in- 
to the right atrium (upstream dam) rapidly passes to the left atrium 
(downstream dam) while the wave created at the left atrium (downs- 
tream dam) is not transmited retrogressively to the right atrium (ups- 
tream). The assumption is made that any wave is completely damped in 
the systemic vascular sector ('%, *). 

The independence between venous return and pleural pressure disap- 
pears when the collapse is prevented by an increase of left atrial pressure. 
This situation occurs in pathological conditions (heart failure, mitral ste- 
nosis) as well as under normal conditions (intermittently) when the peaks 
of the retrograde atrial waves surpass intrapulmonary pressure. Since 
this eventuality is most probable during expiration (when intrapulmona- 
ry and intrapleural pressure curves are nearer to each other) an expira- 
tory phasic reduction of venous return, analogous and simultaneous to the 
similar one of systemic veins can be created (*). 

These experiments do not contradict the thesis that left atrial waves 
can be transmitted backward to a catheter wedged in a branch of the pul- 
monary artery ('°. '°. 1%. *), The explanation of this fact offers no difficul- 
ties if blood is supposed to flow in a distended intrapulmonary vessel, as 
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it actually happens when left atrial hypertension prevents the collapse. 
However, when atrial pressure is normal, the wedged catheter aids in the 
collapse in all the depressible vascular sector distal to the obstruction. Un- 
der these conditions retrograde transmission of the atrial wave is impossi- 
ble as shown in terms of simple diagrams previously published (*) and 
partially reproduced in fig. 8. In such instances the wedged catheter will 
simply register intrapulmonary pressure. However, with the additional 
hypothesis that the depressible segments of the pulmonary vessels are held 


~ 


Fic. 8.— Diagram of physical factors involved in pulmonary venous hemodynamics 
(see explanation in Appendix). 


open by the pulmonary trabecula (see the cross section p in fig. 10), the 
atrial wave will be transmitted superimposed on a respiratory wave of 
the pleural type. 

In the records reported here, like in those of other authors obtained 
with similar techniques (') left atrial pressure waves are considerably 
damped. It seems evident that an important factor of damping is the una- 
voidable fact that left atrial waves must run along a very distensible sector 
of the pulmonary vessels before they reach the tip of the wedged sound. 
From this point of view it is worth noting that, depending on whether 
collapsed or distended, the presence or absence of normal or increased left 
atrial pressure can be revealed by the pattern (pulmonary or pleural) of 
the pulmonary artery respiratory variations obtained in the course of a 
-ardiac catheterization. 


APPENDIX 


A closer insight to the ccrrelation between physical factors and experimental 
results can probably be obtained from the analysis of the diagrams illustrated in 
figures 8, 9 and 10. 

Figure 8 represents a system of constant liquid flow along a collapsible tube 
(pulmonary vein) that passes from one gaseous medium (B) to another of lower 
pressure (A). These are the pulmonary and pleural spaces respectively. According 
to previously published theoretical considerations (*®), the collapse at X (and the 


B|AH? 
\ 


COLLAPSE OF PULMONARY VEINS 15 


resulting discontinuity of the hydraulic gradient) is produced when the difference 
between pressures (LL) in both areas A and B exceeds a certain value « that is de- 
termined by the rate of flow and by the frictional resistance of the tube (vein). 
Hydraulic gradient H is referred to the higher pressure medium (8B), hydraulic 
gradient H’ is referred to the lower pressure medium (A). Upstream collapse, hy- 
draulic pressure is parallel to pulmonary pressure (B) and confounds with it at the 
beginning of the collapse. Downstream collapse, hydraulic pressure is parallel to 
pleural pressure (A) and at the end of the tube confounds with it. In a «>LU situa- 
tion (left auricular hypertension) the collapse at X and the resulting discontinuity 
of the hydraulic gradient disappear, and consequently the pressure in the whole 
vein parallels pleural pressure (A). 


Fic, 9.— Diagram of physical factors involved in pulmonary venous hemodynamics 
(see explanation in Appendix). 


In figure 9 mediums A and B are closed and pressu es are referred to a third, 
atmospheric, medium. The series of optical manometers record: (A) the pleural 
area pressure which is subatmospheric; (B) the intrapulmonary area pressure which 
oscillates around atmospheric and represents the first derivative of the pleural pres- 
sure curve; (C) the pressure in the intrapulmonary segment of the pumonary veins 
that is parallel to and somewhat above the pulmonary pressure curve; and (EF) the 
pressure in the intrapleural portion cf the pulmonary veins which is parallel io 
and somewhat above the pleural pressure curve. Actually, in open thorax expe~i- 
ments pleural pressure is equal to atmospheric pressure, manometers are virtually 
situated in the pleural medium (as has been represented only for the intrapulmonary 
pressure manometer B’ at the bottom of the the diagram), and all curves (A’, B’, 
C’, E’) maintain the same relationship to each pther as in the closed chest experi- 
ments (14, 4). 

Diagrams 8 and 9 easily explain the experimental behaviour of the pulmonary 
venous pressure in what its pulmonary or pleural pattern is concerned, in closed or 
open thorax experiments, with normal or increased auricular pressure. It is evident, 
however, that a catheter wedged in the proximal (arterial) extremity of the tube de- 
termines the stop of the flow, the complete collapse of the whole tuke, and, conse- 
quently, it must record the pulmonary pressure, while, in experimental conditions, 
it only records the pleural pressure. This theoretical difficulty can be due to the 
fact that the diagrams shown in figures 8 and 9 consider that the pulmonary ves- 
sels are isolated in the pulmonary area, but actually they are multidirectionly sus- 
pended and streched by virtue of the pulmonary structure. With this additional hypo- 
thesis in mind, figure 10 represents the equilibrium of the absolute (not gauge), 
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local and instantaneous values of: H (intravascular pressure), B (intrapulmonary 
pressure), 7 (resultant of the tension forces t) and R (elastic reacticn of the disten- 
ded vessels to the hydraulic pressure) in the cross sections /, m, n, p, q, 8 corres- 
ponding to those marked in figure 9. 

Forces ¢ represent the elastic traction of the pulmonary trabecula, varie exclu- 
sively with the pulmonary volume and generate pressures T. Pressures T produce: 
a) the difference between pulmonary pressures (B) and pleural pressures (A); 
b) centripetal actions in the distended intrapulmonary tubes (sections / and m); 
c) centrifugal actions in the c@ollapsed intrapulmonary tubes (section p). The con- 
tour of pressures 7 can be deduced from the difference between pulmonary and pleural 
pressures (B-A) in closed thorax experiments, or from the intrapulmonary pressu- 
res (B’) in open thcrax experiments (where A is constant). 


H=8-T+#R 


H=BrT+R 

H=8 


z 
q Ss 
8 B 8 = B-T 
m n 
Fic. 10.— Diagram of physical factors involved in pulmonary venous hemodynamics 


(see explanation in Appendix). 


There is always a cross section n, in the collapsed segment, where intravascular 
and intrapulmonary pressures equilibrate (H — B). Section nm can thu be considered 
like an open end of the pulmonary vessels in the pulmonary area. This situation 
determines the pulmonary contour of vascular pressure upstream collapse, in the 
simple diagrams of figures 8 and 9. When the action of the trabecula is taken into 
consideration this pulmonary contour is influenced by the centripetal actions (T) 
(sections / and m in figure 10), which probably only intensify the pulmonary charac- 
teristics of that contour. The fact that in experimental conditions the pulmonary 
contcur is actually obtained all along the intrapulmonary vassels implicates, further- 
more, that any respiratory variation of the blood flow and consequently of the hy- 
draulic pressure (FR) is of secondary importance. 

Sections p, q, s have the same pressure contour as the pleural pressure due to 
apparently different reasons: section p is intrapulmcnary but suffers the centrifugal 
action (7); sections gq and s belong to a tube that tinds itself and ends in the pleural 
medium. When blood flow is null, all the intrapulmonary collapsible vascular sec- 
tions are of shape p. what allows a hydrostatic continuity all along the pulmonary 
vessels. Consequently, a catheter wedged in a branch of the pulmonary artery is in- 
fluenced by a lateral and an end vascular pressures, both of the pleural type. 

When the lung-pleura collapse is prevented by an increase in effective left atrial 
pressure all the distended intrapulmonary vessels are submitted to an end pleural 
pressure contour and to a lateral pulmonary pressure contour. The experiments show 
that the prevailing influence is pleural pressure, and only when this pressure becomes 
constant (open thorax experiments) the vascular pressure contour reveals the in- 
fluence of the intrapulmonary pressure (B’). 
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In figures 8, 9 and 10, the retrograde propagation of the atrial waves is stopped 
by the hydraulic discontinuity of the vencus collapse. This situation disappears both 
in the case of the wedged catheter (negative distended vein) and in the case of 
increased atrial pressure (positive distended vein). 


SUMMARY 


Conditions analogous to those of the systemic veins make plausible 
the existence of a collapse of the pulmonary veins at the lung-pleura trans- 
ition point. 

The fact that a parallelism exists between pre—and post—collapse 
intravascular pressure curves and between the intrapulmonary and intra- 
pleural pressure curves respectively provides the experimental basis of 
that hypothesis. 

The paradoxical pleural pattern of the curves obtained by means of 
a pulmonary wedged catheter is amply explained by taking into conside- 
ration the action of the pulmonary trabecula. 

Some physiological consequences of the pulmonary venous collapse 
are discussed. 
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BLOOD COAGULATION AND VASOCONSTRICTION IN 
THE NORMAL AND IN THE HEMOPHILIAC 


R. HONORATO C. AND A. ARENAS P. 
(Laboratoro de Quimica, Escuela Dental, Universidad de Chile) 


{ LOoD from normal healthy people clots in four to ten minutes (Lee- 

White method at 37° C). It is much longer in silicone glass coated 
tubes. Silicone coated surfaces ressemble the normal vascular wall more 
closely. 

It is hard to think that such a slow process is of primary importance 
for hemostasis, being possible to dispose of the extremely rapid process 
of vasoconstriction. 

Do people with a hemorrhagic disease, hemophiliacs for instance, 
bleed because they have a prolonged blood clotting-time or is the coagul- 
ation defect only a coincidence, unimportant for the hemostasis? In other 
words, is the quality of the circulating blood (normal or hemophilic) 
important to the constriction of the arterioles by the vasoconstrictor 
agent? 

Stegemann (*,*) thought that clotting only plays a subordinate 
role in the spontaneous cessation of hemorrhage. Experiments by 
Chen & Tsai (*) prove that animals injected with heparine or dicou- 
marol and with a two hours blood-clotting time, have different reactions 
to similar traumatisms: the heparinized group stops bleeding and re- 
covers, but the other group does not. The authors do not offer any 
explanation for this important fact. Many investigators in this field 
think that the vascular factor must play “a definite role” (*) in hemo- 
stasis but we could not find any article with the experimental and 
necessary evidence to prove this hypothesis. 

The following exper iments were performed to verify if the compos- 
ition of the circulating blood effectively conditions the answer to a vaso- 
constrictor agent. 


RESULTS 
Technique 


Female toads, of 30-40 g weight (Bufo chilensis), anesthetized with 
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urethane 25 % solution (0.6 ml for a 26-30 g toad; 0.8 ml for a 31-36 g 
toad; 0.9 ml for. a 37-40 g toad; and 1 ml for a 41-45 g toad), injected 
into the abdominal lymphatic bag were used. Thirty minutes after the ure- 
thane injection, tre animals were operated on, in order to visualize the 
kidney under the microscope and the functioning of the glomerules was 
observed with transmitted light. 


TABLE II 


Ejfect of Instilled Pitressin or Vasopressin on the Kidney Glomerular 
Circulation of Toads 


Three groups of animals were studied: 

a) injected with 1.5 ml cf normal human fresh heparinized plasma; 
b) injected with 1.5 ml of hemophilic human fresh heparinized plasma; 
c) not injected. 

The injections were made one hour before vasopressin instillation. 


LATENT PERIOD 
(Sec. ) 


No plasma Normal Plasma  Iemophilic Plasmas 
I 900 
II 1020 
III 600 
IV 1080 
V 1020 
VI 690 
VII 300 
600 
IX No Contraction 


25 25 x 
(15 - 60) (15 - 60) XI 


a 
=" 


50 experiments for ‘No Plasma” and 50 for “Normal Plasma” were performed. 
(Each toad of this last group was injected with a different normal plasma.) 
Hemophiliacs VII and VIII are of the latent type. (3) (PTA Deficiency.) (7) 


Two drops of Pitressin P. D. with ten vasotonic unit per ml were 
then instilled over the kidney. A stop watch was immediately set to 
contro] the latent period and the contraction period. The latent period, 
in seconds, corresponds to the time elapsed between the addition of the 
vasoconstrictor substance and the stopping of the circulation in the glo- 
merules. The contraction period represents the interval between the stop- 
ping of the glomerules and their recovering. 


XXIII 
XXIV 
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Purified Vasopressin (60 vasotonic units per ml) and Serotonin were 
also tried. 

Any toad with surgical hemorrhage was discarded. 
Influence of normal and hemophilic plasma on the glomerules circulation 

1.5 ml of heparinized plasma (0.2 ml of a 1% heparine solution 
for 9 ml of blood) obtained after 10 minutes centrifugation at 3 200 r.p.m. 
in an angle centrifuge and thus with very few remaining platelets, were 
injected into the abdominal lymphatic bag of a toad weighing 28-38 grs. 


TABLE III 


Pitressin or Vasopressin instillation on toad kidney glomerules from animals pre- 
viously injected with stored hemophilic plasma. 


1.5 ml samples of hemophilic plasma were separately stored to —12°C thawed 
and tested one at a time until the 19th day of storage. 


Storage Latent Period Contraction period 
(days) (sec.) (min) 
Hemophilic 0 1080 45 
7 900 35 
9 20 3 
10 15 20 
13 10 30 
II 0 No contraction 
5 No contraction 
13 15 20 
III 0 No contraction 
10 9 
IV 0 No contraction 
10 15 18 
Vv 0 No contraction 
12 60 20 


Thirty minutes later, the urethane was injected, and after another 30 
minutes the operation was performed. Vasoconstrictor was then tried. 

Twenty four different hemophiliacs were studied. Some tests, veri- 
fying their hemophilic condition, are presented in Table I. The results of 
the toad test are registered in Table II. 

As a control, some animals were injected with 1.5 ml of saline and 
similar results as those of “no plasma” and “normal plasma” were 
obtained. 

The hemophiliac number III had also an experiment with a latent 
period of 240 sec. In these two experiments the toads had different 
weights: 30 g in the case registered on Table II, and 38 g in the other. 

The results are striking and it is unnecessary to draw attention to 
the Table. 

Influence of storage to —12°C on the hemophilic plasma used for the 
kidney toad test 

The results are registered on Table III. 
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Addition of calcium to the hemophilic plasma and its effect on the 
vasopressin test 
Calcium chloride was immediately added to the hemophilic plasma 


before being injected in the toad and the test was then tried. 
The results are registered on Table IV. 


TABLE IV 
Ejfect of Calcium on the Kidney Glemerular Circulation of Toads 
1.3. ml of heparinized hemophilic plasma mixed with 0. ml of 0.02M Cl2Ca 
were injected on toads. 


One hour after the injection, Vasopressin action was tried. 


LATENT PERIOD 


(sec.) 
Plasma Plasma + Cl,Ca 
Hemophiliac 
No contraction 20 
II 10 
Ill 20 
TABLE V 


Effect of Sodium Oxalate in Increasing Concentrations 
On the Kidney Glomerular Circulation of Toads 


1.5 ml of sodium oxalate was injected into the abdominal lymphatic bag of toads. 
Thirty minutes later, urethane anesthesia was performed, and one hour after sodium 
oxalate injection glomerules were cbserved under the microscope and the vasopressin 
test was performed. 


lanted Latent Period 
Drug Injected: 
Scdium Oxalate 

0.01 M 600 

0.02 . 720 

0.03 1260 

0.035 1080 


Effect of sodium oxalate in increasing concentrations on the kidney 
glomerular circulation of toads 


The results are registered on Table V. 


DISCUSSION 


It is evident that the composition of the circulating blood is important 
to stop the circulation in the kidney glomerules of toads with the vaso- 
constrictor substances (Table II). Most of the toads receiving hemo- 
philic plasma did not contract their glomerules. Few hemophilic cases 
had a kidney toad test with contraction of the glomerules instead of no 
contraction at all, but the stopping of glomerules appeared after an 
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extremely long period of latency, never observed in normals. They pro- 
bably do not contract at all if the amount of plasma is increasel. This is a 
problem which we are now studying. 

It is quite improbable that the deficiency of the hemophilic plasmas 
in the anti-hemophilic factor (AHF) is responsible for these results. 

The injection of normal plasma or saline does not interfere with 
tre vasoconstrictor (vasopressin, pitressin, serotonin) action on the glo- 
merules. Moreover, the results registered on Table III demonstrate that 
the lack of AHF cannot be the answer to these experiments. It is evident 
that storage normalized the hemophilic plasma to the vasopressin test 
and certainly storage cannot increase the amount of AHF; it may 
decrease it. 

Thus, the hemophilic plasma represents an unbalanced system that 
normalizes without restitution of the lacking factor. 

In certain diseases, the capacity of proteins to adsorb ions is not 
the same for all human blood proteins. F. i., in multiple myeloma (*), 
albumins adsorb more than six times the calcium adsorbed by globulin. 
Does the decrease or absence of a globulin, AHF —that probably inter- 
acts with albumin—, increase the binding of calcium by albumin? It 
might decrease the amount of ionized calcium without any change in the 
total calcium. We are now trying experiments to obtain direct evidence 
of this idea. 

In spite of the fact that the experiments registered on Table IV do 
not prove the decrease of ionized calcium in the hemophilic plasma, they 
demonstrate that the addition of calcium chloride to the hemophilic plasma 
restores the normal reaction to vasopressin, without any changes in the 
AHF concentration and in the clotting-time of plasma, which remained 
always incoagulable. Moreover, the injection of sodium oxalate (Table V) 
determined a reaction of tte hemophilic type in the toad. 

Evidently, as we have not yet obtained experimental and direct evi- 
dence of an increase in the adsorptive capacity of the hemophilic blood 
albumin, we can only guess it through the experiments included herewith. 

In any case we want to emphasize that with these experiments, we 
have a ground, to think that vasoconstriction (with a normal vascular 
wall), cannot be considered as an independent phenomenom in relation to 
the composition of blood, being definitely influenced by it. 

The test did not differ with pitressin P. D. or with purified vaso- 
pressin. With serotonin, the results were not so clear and regular. 


SUM MARY 


1) The importanze of blood quality in the vasoconstrictor action of 
Pitressin P. D., pure vasopressin and serotonin have been studied. 

2) It was evident that the hemophilic plasma changes the normal 
answer of toad kidney glomerules to the vasoconstrictor agent. 

3) The normalization of hemophilic plasma after nine days storage 
at —12°C was also evident. 

4) The importance of calcium for the vasopressin contraction of 
glomerules was also demonstrated. 


We wish to thank Sharp & Dchme Co. for the Serotonin Creatinine Sulphate. 
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ON A REACTION OF AMPHIBIAN HEARTS TO BLOOD 
INCUBATED WITH SNAKE VENOM, INDUCED 
BY RELEASE OF ADENOSINE NUCLEOTIDES 


S. SCHENBERG 
(Laboratory of Physiology, Instituto Butantan, Sado Paulo, Brazil) 


N THE COURSE of studies on Crotalus terrificus terrificus venom it 

was observed that blood incubated with this venom increased the 
strength of cardiac contractions in perfused heart of Brazilian amphibia. 
It was previously observed (') that adenosine nucleotides act in a similar 
way on the heart of these animals as do blood venom incubates. Invest- 
igations were then undertaken to find out if this heart effect was due 
to adenosine nucleotides, released from red blood cells, or to other 
substances originating from interaction of venom with blood. 

This paper deals with the identification of the substances responsible 
for the action upon the heart of hemolyzates obtained by incubation of 
blood with rattlesnake venom. 


EXPERIMENTAL 


The method of perfusion of the heart and the adenosine derivatives 
employed in the present investigation were the same as those reported in 
a previous paper ('). 

Venom-treated blood. — Freshly collected venom of Crotalus t. terri- 
ficus, dried at 38°C in an oven, was dissolved in 0.85 per cent saline to 
make a solution of 1 mg./ml.; 1 ml. of this solution was added to 4 ml. 
of defibrinated blood which was then incubated in a water bath at 38°C 
for at least 30 minutes. Rabbits and rats blood were employed in most of 
the experiments, but horses, dogs and guinea pig’s were also tried. 

Water hemolyzates. — Red blood cells were washed three times in 
saline. The hemolyzate was prepared by adding to one volume of washed 
erythrocytes one to three volumes of distilled water. After stirring, the 
hemolyzed material was distributed in test tubes and then immersed in 
boiling water for 3 to 10 minutes. The precipitated proteins were filtered 
off and discarded; the faint yellow filtrate, henceforth called the “hemo- 
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lyzate”, was kept for testing on the heart. The hemolyzate so prepared, 
maintains its activity for many days when preserved at 5°C. For each 
test on heart, amounts corresponding to 0.01 — 0.4 ml. of the original 
hemolyzate were used, dilutions being made with distilled water. A tuber- 
culine syringe was used to introduce test solutions in the cannula. 
Ascendent paper chromatography. — The method described by Car- 
ter (*), using isoamy] alcohol monopotassium phospkate as solvent system 
was employed for paper chromatography of adenosine derivatives. As 
several samples were ran at one time the filter paper (Whatman N® 1) 
was cut in 2.5 cm. wide strips to avoid crossed contamination, the paper 
remaining uncut in the inferior edge to be inserted in the solvent solution. 


RESULTS 


Heart responses. — It can be seen in fig. 1 that blood incubated with 
crotalic venom produces an increase in the strength of heart contractions 


Fic. 1.— Heart responses to defibrinated blood incubated with crotalic venom and 
to water hemolyzates. In both cases the responses are influenced by increasing 
doses of the material being tested. 


that is represented in the record by enlarged amplitudes; generally the 
rhythm is not altered but when any alteration occurs it is usually a 
tachycardia. With increasing doses, the heart responses decrease until 
finally the heart stops entirely (fig. 1). This negative inotropic action 
depends on other factors present in the incubate (probably potassium 
and sodium ions) and can be reduced by dilution which makes then pre- 
dominant the incubate’s positive inotropic action. The heart is generally 
more sensitive in the first tests, but later on the responses become regular 
over a long period of time (fig. 2). 

There is a variation in individual sensitivity of the hearts to blood- 
venom incubates; with rabbits blood, good responses are obtained with 
0.05 —0.1 ml. of the incubates (fig. 1). Blood incubated with venom 
remains active for many hours but finally this activity is destroyed even 
when the incubated blood is kept at 5° C. 


| 


‘pajsa} omy ‘sajnumm FOL PUY OF YRIM apoU 8}8a} OF UL (AH) 
Avssyp moys ayy (PH) £10832 aywzAjoway ay, fig pup (AH) smouaa fiq fo osjp pun 


4sapun aypus fo waqunu) saynus wouf 


zo. 
oc. 
: 
4 
= 
. 
“as 
— 
as 
© 


28 SCHENBERG 


Red blood cells and thc cardiac activity of incubates. — Defibrina- 
ted blood becames heart active when incubated 30 minutes at 
38° C with crotalic venom. Water hemolyzate }as a similar activity 
as blood-venom incubates (fig. 1) whereas incubated plasma, intact 
erythrocytes, defibrinated blood or venom alcene fails to elicit the positive 
inotropic heart response (fig. 3); these facts show that the activity 
depends on released substances from blood cells. It is a well known fact 
that many snake venoms transform lecithin into lysolecithin which is a 


Fic. 3.— Toad heart. Actions of rabbit red blood cells (A), defibrinated blood (B), 
rabbit defibrinated blcod incubated with crotalic venom (C) and red blocd cells 
alone incubated 3 hours with crotalic venom (D). In long incubations the venom 
hemolyzes red blood cells. 


lemolysive substance. In the present experiments, conditions were very 
{avorable for the occurrence of this reaction, this explains the strong 
hemolysis observed in the incubates of venom plus blood. It becomes 
| robable, therefore, that the substance acting upon the heart is the same 
as that released by hemolysis with distilled water. However, it remains 
to be investigated which of the substances present in red blood cells is 
responsible for this particular heart action. 

Enzymatic inactivation of hemolyzates. — The products of hemolysis 
as well as the venom itself inactivates the cardiac active substance of the 
remolyzates. This inactivation can be interrupted by heating both hemo- 
lyrates to 100°C, which suggests that the inactivation is of enzymatic 
nature as it will be shown further on. Red blood cel!s kept for several 
days at low temperature do not lose their capacity of inactivating the 
substantes acting upon the heart, but this inactivation does only start 
when the cellular stucture is previously destroyed by hemolysis. 

Heart pharmacological properties of the hemolyzates.— The heart 
response to hemolyzates increases with the doses; a heart refractoriness 
to hemolyzates is produced when this organ is tested continuously with 
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this material (fig. 4) which is specific of hemolyzates since under these 
conditions the heart continues responding to epinephrine (fig. 4); in 
winter the heart does not respond to hemolyzates but reacts to epinephrine, 
this showing that the former is a specific seasonal refractoriness. In a 
general way the heart maximal responses to epinephrine are larger than 
those induced by hemolyzates. These pharmacological properties of the 
heart response to hemolyzates correspond to those reported for adenosine 
nucleotides (*). 


Fic. 4.— Toad heart. Desensitization to hemolyzate by continuous assays with two 
minutes interval. Time in minutes under the tracings. Epinephrine (ep.) is effective 
in heart desensitized to hemolyzates. 


Physical-chemical properties of the hemolyzates active substances. — 
Incineration inactivates the hemolyzate which suggests that the active 
material is organic in nature and also that mineral substances contained 
in the hemolyzates cannot produce the heart response. The heart active 
substances are not extractable by absolute alcohol, ether or acetone. It is 
dialyzable and can be inactivated by boiling with 0.1 N HCl. 


Identification of the heart active substances in the hemolyzates as 
adenosine nucleotides. — The enzymatic, physical-chemical and pharma- 
cological properties reported pointed to adenosine nucleotides, from red 
blood cells, as the substances that provokes this heart positive response. 
From this group of substances, ATP is present in higher quantities in 
the red blood cells and by its pharmacological (‘) and physical-chemical 
properties is probably the principal nucleotide from the hemolyzates res- 
ponsible for the observed positive inotropic response. 

The decrease in height of amplitudes which is observed when increas- 
ing doses of hemolyzates are used is reproduced if potassium, in the 
concentration found in the hemolyzates, is added to nucleotides which 
suggests that red blood cells ions may be responsible for the negative 
action of hemolyzates. 
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To verify the assumption that adenosine nucleotides and principally 
ATP are the heart active substances in hemolyzates and to exclude the 
possibility that other substances could also be associated with the nucleo- 
tides in this heart action, paper chromatography and enzymatic inactiva- 
tion were employed alone or together with assays on the heart. 

Chromatographic identification of the active substances in the he- 
molyzates. — After running the hemolyzates in strips of Whatman pa- 
per N° 1, the latter were dried and cut in pieces of 2 cm. Each piece of 
raper was eluted in 2 ml. of distilled water from which 0.1 to 0.2 ml. 
were tested on the heart. As control, ATP was simultaneously run in 


ADENOSINE 
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Fic. 5. — Identification of heart active substances in hemolyzates. 


Upper part: Chromatogram of two hemolyzates developed by ultra-violet t Light. 
ATP was used as control. Spots 3,6 and 9 are the most active on the heart and 
correspond to ATP. Spots 2 and 5 correspond to AMP and are less active. Spots 
, and 10 are of different colour (orange) in ultra-violet light and their activity 
in this chromatogram results from contamination with the lower spots. However, 
if well resolved they are inactive. 


Lower part: Heart assay of the eluted spots shown in the upper chromatogram. 
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another strip of paper. The paper strips were also developed under ultra- 
violet light (2400-2600 A°®). It can be seen in fig. 5, that the active 
spots were those of ATP and AMP. AMP could only be detected in very 
sensitive hearts since this nucleotide is less active on the hearts than 
ADP and ATP and also because its quantity in the hemolyzates is small 
as it is almost a product of ATP decomposition which results from the 
hemolyzates’ preparation method. 
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Fic. 6. — Ascendent chromatography. Enzymatic inactivation of hemolyzates and ATP 
by venoms and unheated hemolyzates. The numbers in the spots represent colour 
intensity when developed by ultra-violet light. (H + W.C.V.) incubation of heat- 
etabilized hemolyzate with white crotalic venom. (H.H.) heat-stabilized hemo- 
lyzate (control). (N.H.H.) incubation of non-heated hemolyzate with heated 
hemolyzate. (H + Y.C.V.) incubate of hemolyzate with yellow crotalic venom. 
In this case all the ATP from the hemolyzate was split and only the spots of 
AMP and adenosine are present. It must be noted that were enzymatic activity 
was present the adenosine spots were of high intensity. 


Enzymatic inactivation. — Enzymatic inactivation of heat-stabilized 
hemolyzates by venoms of Crotalus t. terrificus and by unheated hemo- 
lyzates were done by incubation at 37° C in neutral pH. After this incu- 
bation the solutions were boiled to interrupt the enzymatic process. The 
incubates of the heat-stabilized hemolyzates with the non-leated ones 
were equally heated, but filtered before being chromatographed. Incuba- 
tes of ATP with venoms and hemolyzates were also prepared and chro- 
matographed. ATP was always used in a parallel strip as control. Fig. 6 
shows that heart active spots which correspond to ATP and AMP were 
split after enzymatic incubation. 
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The enzymatic inactivation of adenosine nucleotides by snake ve- 
noms is made through the action of ophio-adenosinetriphosphatase and 
5-nucleotidase, present in these venoms, which splits ATP and AMP 
to heart inactive adenosine. The inactivation by hemolyzates is probably 
produced by phosphatases liberated from red blood cells. This enzymatic 
inactivation of the active principle supplies another evidence supporting 
the assumption that adenosine nucleotides are the substances responsible 
for the latter action upon Brazilian amphibian hearts. 


SUMMARY 


1. — Defibrinated blood incubated with Crotalus terrificus terrificus 
(South American rattlesnake) venom increases the amplitudes of the 
1 erfused hearts of Brazilian frog and toad species. 

2.— Characteristics of this heart response are described. 

3. — Physical-chemical, pharmacological, chromatographic and en- 
zymatic evidences show that the positive inotropic response of the heart 
is provoked by adenosine nucleotides released by hemolysis of the red 
blood cells by the venom used. 
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EFFECT OF PURIFIED VASOPRESSIN AND OXYTOCIN 
ON WATER AND SODIUM EXCRETION IN 
HYPOPHYSECTOMIZED RATS 


H. CROXATTO AND B. ZAMORANO 


(Laboratory of Physiology, Pedagogic Institute, University of Chile, 
Santiago de Chile.) 


[D URIFIED oxytocin, almost vasopressin free, causes an increase in the 

* water and sodium excretion of the normal albino rat (Croxatto et 
ai., 1954); but not in the hypophysectomized animal with diabetes in- 
sipidus (Croxatto et al. 1955). A similar result is obtained by the admi- 
nistration of renin, its diuretic effects not being observed in the hypoph- 
ysectomized animal (Croxatto et al., 1954). In order to establish whether 
this different effect of oxytocin is due, as occurs with renin, to a func- 
tional deficit of the adrenals, oxytocin was given either alone or associat- 
ed to desoxycorticosterone to rats receiving different quantities of NaCl. 
The effect of vasopressin associated to DCA and thyroxin, respectively, 
was also studied. 


METHODS 


Experiments were carried out on forty adult albino rats of both sexes, 
7 to 9 days after hypophysectomy had been performed. Individual meta- 
bolism cages were used, the quantity of water ingested, urinary excretion 
and body weight being measured daily. Twenty normal rats were main- 
tained in similar conditions as controls. Diuresis and natriuresis were 
measured every hour after removing the food from the cages, until com- 
pletion of 4 control periods. 

A preparation of Oxytocin (Parke Davis) containing 240 oxytocic U 
and 3 vasopressor U per ml. was employed. A dosis of 50 mU per rat was 
injected subcutaneously. Observation continued during 4 hours after the 
oxytocin injection. The vasopressin employed was a dry preparation con- 
taining 60 vasopressor U and 3 oxytocic U per mg. A dosis of 10 to 
50 mU per rat was injected also subcutaneously. 

When both preparations were given together, vasopressin was in- 
jected 15 minutes after oxytocin. 
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During the first 15 days of observation, the animals were given only 
oxytocin and vasopressin injections. In the second period of 20 days 
duration, DCA was added in a daily dose of 2 mg. in oil solution. 

During the third period of two weeks, each normal or hypophysec- 
tomized rat received, in addition to the former substances, a daily dose 
of 0.05 mg. of thyroxin, subcutaneously. 

‘he animals were fed exclusively dehydrated kitchen residues during 
four weeks. This diet, rich in NaCl, has been found to be excellent for the 
growth and reproduction of the animals in our laboratory. Later, the diet 
was replaced by another poor in sodium and composed of dry macaroni, 
carots and fresh meat. 

After essaying the effects of oxytocin and vasopressin associated to 
DCA, drinking water was replaced by a 0.25 and 0.5 % NaCl solution 
maintaining the same diet. 

The experimental stage lasted 120 days. The hypophysectomized rats 
which died during this time were replaced by others recently operated and 
showing an accentuated diabetes insipidus. 

At the end of the experimental stage, all the animals were sacrificed 
and autopsied with the purpose of verifying if hypophysectomy had been 
complete. 


RESULTS 
Water and sodium excretion were not significantly modified in hypo- 


physectomized animals two or four hours following oxytocin administra- 
tion at single doses of 50 to 100 mU. This result was different from that 
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Fic. 1.— Urine volume (white bars) and sodium excretion (black bars) per 100 g of 
body weight, four hours before (B) and after (A) oxytocin injection (50 mU). 
Average of 3 experiments each one using 23 hypophysectomized and 13 normal 
rats. Animals receiving the usual diet rich in NaCl. 


obtained in normal rats (fig. 1) and was observed both in animals fed a 
diet rich and a diet poor in sodium. 
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Vasopressin administration (10-50 mU) was constantly followed by 
a reduction in the diuresis and sodium excretion. 

DCA administration, either associated or not to thyroxin, reesta- 
blished the effects of oxytocin but in a different form, according to the 
quantity of sodium ingested: 

a) With normal sodium intake, reinstation of the diuretic effect was 
inconstant. On the contrary, the natriuretic effect increased in a constant 
and statistically significant way (t = 3.2 P— 0.01) (fig. 2). 
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Fic. 2.— Effect of oxytocin injection (50mU) in rats treated during 5 days with 2 
mg of DCA. Same legends as Fig. 1. Average of 3 experiments, each one using 
18 hypophysectomized and 10 normal rats. 
Animals receiving a diet poor in NaCl. 


b) When sodium intake was increased by the addition of NaCl to 
the drinking water, in proportion of 0.25 to 0.5 “, oxytocin (50 mU) cau- 
sed, both in normal and hypophysectomized rats, an evident diuretic and 
natriuretic effect in the 2-4 hours following its administration (fig. 3). 
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Fic. 3. 


Effect cf oxytocin in normal and hypophysectomized rats, treated with 


DCA and.given 0.5 and 0.25 % NaCl in the drinking water, respectively. Same 
legends as Fig. 1. Same number of animals and experiments as in fig. 2. Animale 
receiving a diet poor in NaCl. 
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This effect started 15-20 minutes after the injection and was higher in 
the hypophysectomized animals, the diuresis reaching a level of 3 ml per 
hour and per rat during 4 hours. 

Discontinuance of DCA administration for several days to hypophy- 
sectomized rats receiving NaCl in the drinking water, diminished the diu- 
retic and natriuretic effects of oxytocin in 13 out of the 21 animals. 

When the animals were fed a diet poor in sodium for more than 20 
days, the effect of oxytocin became attenuated in the normal and in the 
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Fig. 4. Effect of 10 mU of vasopressin on the diuresis and sodium excretion of 19 
hypophysectomized rats and 12 normal rats, treated with DCA. Same legends as 
Fiy. 1. Differences are statistically significant. Rats were under a diet poor in 

sodium. 
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Fic. 5. — Effect of 50 mU of oxytocin injected 15 minutes before 10 mU vasopressin. 


Same legends as Fig. 1. Both normal and hypophysectomized animals were treat- 
ed with DCA and received NaCl (0.25 %) in the drinking water. The results are the 
average of 2 experiments, each one us.ng 19 hypophysectomized and 12 normal rats. 
Differences in the diuresis and natriuresis are statistically significant. 
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hypophysectomized animals. This effect reappeared in the normal rats 
after sodium administration; in the hypophysectomized it was necessary 
to associate DCA. 


The effect on the diuresis and tre natriuresis produced by oxytocin 
was also observed when 10 mU of vasopressin was injected 15 minutes af- 
ter a dose of 50 mU of oxytocin. Normal and hypophysectomized rats sho- 
wed the diuretic and natriuretic effect of oxytocin (fig. 4 and 5). 

Autopsy revealed that removal of the hypophysis had been complete 
in 31 animals; small remnants of adenohypophysis were found in 3 and 
large remnants in 6. In none of these cases it was possible to determine 
whether any rest of neurohypophysis remained. 

The 6 animals showing large remnants of adenohypophysis had the 
higher diuresis but no relationship was found between the diuretic and 
natriuretic response of oxytocin and the amount of hypophysis unremoved. 

The weight of the adrenals was proportional to the amount of adeno- 
Fypophyseal tissue remaining. 


DISCUSSION 


These experiments show that oxytocin needs an adequate quantity of 
water and sodium, even in the normal animal, to exert its diuretic and na- 
triuretic effect. DCA administration was not able to reestablish the effects 
of oxytocin in conditions of low sodium intake; the effects of other adre- 
nal hormones have not been explored. In the normal animal, salt adminis- 
tration alone causes the typical effect of oxytocin to appear. Only some 
of the hypophysectomized animals receiving NaCl in the drinking water 
show a response to oxytocin but this reaction is manifest in all the hypo- 
| hysectomized animals receiving DCA in addition to NaCl. 

The lack of response to oxytocin observed in the hypophysectomized 
animal could be explained by assuming that this substance needs the pre- 
sence of a normal secretion of vasopressin to play its role. Oxytocin, by 
its similar chemical structure with vasopressin, could compete at the le- 
vel of the renal tubule, preventing it from exerting its antidiuretic effect. 

The abolishment of the antidiuretic effects of vasopressin (10 mU) 
produced by the previous administration of oxytocin (50 mU, 15-20 mi- 
nutes before) would be in favor of this hypothesis. But, on the other hand, 
the tact that the hypophysectomize1 animal which presumably does not 
produce vasopressin, shows the ditretic and natriuretic effect of oxyto- 
cin when receiving DCA and NaCl, would be against this interpretation 
and seems to indicate a dire<t effect on the renal tubule. 


SUMMARY 


1) A purified oxytocin preparation, almost vasopressin free, had 
neither diuretic nor natriuretic action when injected into hypophysecto- 
mized rats fed a diet rich or poor in sodium. This result was different 
from that obtained in normal rats. 

2) A vasopressin preparation, with a very small proportion of oxyto- 


| 
| 
| 


CROXATTO AND ZAMORANO 


cin, produced in normal and hypophysectomized rats a diminution in the 
water and odium excretion, 4 hours after injection. 

3) DCA administration to hypophysectomized rats either alone (1-2 
mg) or associated to thyroxin (0.05 mg daily) did not reestablish the diu- 
retic effect of oxytocin but it favored its natriuretic effect in animals fed 
a NaCl rich diet. 

4) NaCl administration in the drinking water (0.25-0.5 “ ) associa- 
ted with the daily injection of DCA permits the diuretic and natriuretic 
effect of oxytocin in hypophysectomized rats and favored this effect in 
the normals, within 4 hours following injection. 

5) Under the conditions described in 4, oxytocin at a dose of 50 mU 
prevented the antidiuretic and natriuretic effect of 10 mU of vasopressin 
injected 15 minutes after, and even produced an opposite effect. 
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Insulin and adrenal gland of the toad. C. E. RAPELA AND M. F. GORDON. 
Instituto de Biologia y Medicina Experimental. 


After subcutaneous injection of 20 units of insulin in the toad Bufo arenarum 
Hensel, the following changes were observed: 

1°) A blood sugar initial fall until 2-5 hours after injection followed by partial 
recovery of the blood sugar. A second fall of glycemia was observed between 24-48 
hours. Abcut 72 hours after insulin injection, the blood sugar started to increase 
slowly, reaching normal levels on the fifth day. Convulsions were observed between 
24-48 hours but not during the first hypoglycemia (2-5 hours). 

2°) The weight of the adrenals increased between 7 and 20 hours and was 
diminished 48 hours after injection of insulin. Between 3-7 days the adrenal glands 
were heavier than in the controls, 

3°) The size and vacualization (lipoids) of the cortico adrenal cells were in- 
creased between 10 and 24 hours, when the glands were heavier. Forty eight hours 
after insulin administration, decrease of size of cortical cells and absence of vacuo- 
jisation were observed. 

4°) Hypophysectomized toads injected with insulin showed qualitatively similar, 
but less intense histological changes of the adrenoccrtical cells as intact insulin 
treated control animals. 

5°) No significant changes of epinephrine and norepinephrine content of the 
adrenal glands were observed after insulin administration. These findings are opposite 
to those observed in mammals and birds. 


Carbon dioxide assimilation during oxidation of piruvic acid by “Saccha- 
romyces cerevisiae”, A. O. M. STOPPANI, L. CONCHES, S. L. S. DE FAVELU- 
KES AND F. L. SACERDOTE. Cdtedra de Quimica Bioldgica, Facultad de 
Medicina, Buenos Aires. 


1°) Baker’s yeast (S. cerevisiae) assimilates carbon dioxide (C'40,) during 
pyruvate cxidation. Radiocarbon is incorporated into aminoacids (glutamic, aspar- 
tic, etc.) and acids of the tricarboxylic acid cycle. 

2°) The kinetic of the assimilation process shows that there is synthesis of 
oxalacetate by condensation of carbon dioxide with pyruvate. 

3°) The distribution of C"™, specially in glutamic acid, is consistent with the 
operation of mcst of the Krebs cycle reactions during pyruvate oxidation. 


Inulin and dicdrast clearance and renal weight of rats treated with I'*' and 
thyroid powder, J. A. OSORIO AND J. A. ZADUNAISKY. Instituto de Fisiolo- 
gia, Facultad de Medicina, Buenos Aires. 


Inulin and diodrast clearances and renal weight were studied in normal, hyper- 
thyroid (30 mg. of thyroid powder daily) and hypothyroid rats (1 me. of I'31). The 
results obtained are the following: 
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1°) Hypothyroid rats showed a marked fall in glomerular filtration rate and 
renal plasma flow in comparison with the normal grcups. They presented als) a 
higher mean value for the filtration fraction. Renal weights were quite below the 
normal values. 

2°) Hyperthyroid rats did not show significative modificaticns in the clearances 
explored. Renal weights were a little over the normal values. 

3°) A close relationship between the diminution of renal weight and the dimi- 
nution of glomerular filtration rate and renal plasma flow was found. 

4°) The low values of inulin and diodrast clearances of the hypothyroid rats 
could be restored to normal by means of the administration of thyroid powder. 


Action of ACTH and adrenal corticoids on the connective tissue of the 
skin in cases of sclerodermia. R. E. MANCINI, L. CANE?A AND §. G. STRINGA. 
Instituto de Anatomia General y Embriologia, Facultad de Mcdicina, 
Buenos Aires. 


Histological and histochemical studies were made of the skin lesions in 8 cases 
of acrosclerosis, 2 cases «f disseminated sclerodermia and in 1 case of scleroedeme 0° 
the adult. The biopsis were taken before and after treatment with ACTH, Pred- 
nisone and Cortisone. The controls consisted of b'opsies taken frcm nsrmal skin of 
the same individuals. In the patients with acrosclerosis and sclerodermia the fcllowinz 
changes were observed: Atrophy and disintegration of the eccllazyen bundles and 
fibres and of the elastic fibres. Reduction of the zones of hyal n'zation which appzared 
partially disintegrated. The ncrmally scarce content of mucopolysaccharides of the 
papillary corion had disappeared. Neither the glycoprotein nor the re‘ieul-r fibres 
of the basal membrane showed any changes, and the same happened with the hyali- 
nized arterioles. A few fibroblasts and mast-zellen appeared atrophic and lost their 
nucleoprotein and glycoprctein granules. In the case of scleroderma the hyperplastic 
and hypertrophic fibrils showed marked reduction and atrophy, and showed no longer 
the normal intercrossing. The elastic fibres appeared to be diminished in number 
and fragmented. The hyperplasia and hypertrophy of the fibroblasts seemed less, 
with disappearance of cytoplasmic nucleoprcteins. Some of the mast-zellen lost their 
granules and showed vacuoles. No changes could be observed in the basement mem- 
brane nor in the blood vessels or epithelia layer of the skin. All the changes were 
observed after 4 weeks treatment, and they were equally intense with ACTH (20 U. 
daily, intravenously), and with Prednisone (20 mg. daily), but less intense with 
Cortisone (150 mg. daily). These changes appeared also to be reversible, as the 
lesions reverted to their usual appearance when the treatment was stopped. The normal 
skin of these subjects showed also regressive changes similar to those described in a 
former paper. 

Buenos Aires, Nover:ber 16 th 1956. 


Action of ACTH and adrenal corticoids on the connective tissue of normal 
human skin. R. E. MANCINI, S. G. STRINGA AND L. CANEPA. Instituto de 
Anatomia General y Embriologia, Facultad de Medicina, Buenos Aires. 


Histological and histochemical studies were made of the connective tissue of the 
skin of the thigh, in biopsy material from ncrmal subjects, taken before, durine and 
after treatment with ACTH, Cortisone and Prednisone. In some cases an ointment 
of Hydrocortisone was locally applied. The changes observed were as follows: 1) Pro- 
gressive atrophy of the collagen bundles and fibres, which lost their normal inter- 
crossing, and appeared to become thinner and finally disintegrated. 2’ D2crease in 
number of the reticular fibres. The elastic fibres appeared thinner and fragmented. 
3) The interfibrillar mucopolysaccharides disappeared. 4) The basement membrane 
appeared thinner, discontinuous and the network of reticular fibres presented a loose 
arrangement. The P. S. S. reaction in the basement membrane became weaker. 5) A 
great number cf the fibroblasts lost their extentions, their nuclei became picnoti« 
and the nucleoprotein granules disappeared from the cytoplasm, Most of the mast- 
zellen lost their granules and presented vacuoles in their cytoplasm. The perineural 
fibroblasts became atrophic and the nuclei of erectori pili showed signs of picnosis. 


PROCEEDINGS 41 


The epithelial layer of the skin was slightly atrophic. The reticular fibres of the 
wals of the arterioles showed a loose aspect. Such changes were progressive and 
they reached their peak about 4 weeks after treatment. They seemed to be more 
marked with Prednisone (20 mg ¢aily) than with ACTH (20 u daily, intravenously) 
cr with Cortisone (150 mg daily, orally). Smaller doses administered during longer 
pericds of time (8 weeks), showed the same e‘fects, but with less intensity. The 
changes appeared to be reversible, as the skin reverted to a normal appearance on 
stopping the administration of the above hormones. 


Uptake of S*° by the muchopolysaccaharides of the Colk’s comb. R. E. 
MANCINI AND D. BRANDES. Departamento de Medicina y Biologia, Comi- 
sion Nacional de Energia Atémica, Buenos Aires. 


Studies were made of the connective tissue of the cock’s comb, employing histo- 
chemical techniques and autorradiographic cbservaticns of the uptake of S%5, as 
Sodium sulphate. Sixty four cocks in age groups 15, 30 and 60 days were used. 

The S*5 was injected intraperitoneally, at the rate of 2 microcuries per gram 
body weight. Small samples of the comb from each group of birds were removed 
at intervals from 15 minutes up to 21 days. Tissue samples were fixed in 10 % 
fcrmaline, and in Bouin and Carnoy’s fluids. Sections were cut at various thicknesses 
for histological, histochemical and radioautographic studies. Variations in the density 
of the autorradiographies were measured with a microscopical densitometric methods. 
Histo’ogical observations: In animals 4 to 1@ days cold the comb showed a fibrous 
aspect. At 15 days of age, the middle zone of the corion showed mavked proliferation 
of juvenile fibroblasts the collagen bundles and fibres were less compact, and in 
between them there appeared a substance which proved to b2 a mic)ro'ysacc*aride, 
capable of being digested with hyaluronidase. This substance increased gradually up 
to the age of 60 days. The autorradiographs showed no uptake of S*5 in animals 
4-10 days old. In the 15 days old ones, the autorradiographs showed a diffuse uptake 
of S*5 in animals 4-10 days old. In the 15 days old ones, the autorradiographs showed 
a diffuse uptake of S*5 in a zone corresponding to the one showing the mucopoly- 
saccharide. This uptake increased gradually up to the age of 60 days. Incubation with 
hyaluronidase partially removed the S*5 from the sections, while aBrium Hydroxide 
removed the S*5 completely. This might tend to show the S** would be bound to a 
sulphur containing muccpolysaccharide. Densitometric curves showed that the rate and 
intensity of the uptake was progressively higher with the increase of age. In all 
the curves the highest concentration was reached between 24 and 48 hours. Finally, the 
elimination of the radioisotope was reached after 5 days in the combs of the 15 days 
‘Id cock, while in the 30-60 days old the elimination was reached after 18 days. 


Hormonal modification of the secretory action of progesterone on the 
oviduct of the toad, J. C. PENHOS AND R. NALLAR. Inst. Biol. y Med. Expe- 
rimental, Buenos Aires. 


The stimulating effect of progesterone on the oviduct secretion of the Bufo 
arenarum Hensel was reinforced by the administration of estradiol benzoate in the 
proportion 1:1 and 1:5 and of testosterone propionate in the proportion 1:1 
and 1: 2. 

Hydrocortisone injected 2 to 4 days before caused a significant inhibition of the 
normal effect of progesterone given in the proportion 1: 5. 


Deosxycorticosterone and folic acid produced no modification in the response of 
the oviduct to progesterone. 
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Preliminary study on the interference between coxsackie and polio- 
myelitis viruses on cultures HeLa cells. E. SACERDOTE DE LUSTIG AND S. 
BRIEUX. Instituto Malbran, Vélez Sarsfield 563, Buenos Aires. 


A partial resistance to Poliomyelitis virus infection, characterized by delay in 
appearance of cytopahogenic effect was observed in HeLa strain cells when Coxsackie 
B, in previously added to the cultures. 
The interference be:ween 3 types of Poliomyelitis virus and Coxsackie B, is 
evidenced by decreased frequency, prolongation of the ccurse of poliomyelitis and by 
survival of mice inoculated with Hela infected 48 h. 


Acticn of cortisone, desoxycorticosterone and adrenocorticotrophin on 
bleod tyrotrophin and pituitary tyrotrorphic cells in intact and adrenalecto. 
mized rats. M. STux. Laboratorios Experimentales, Lavalle 332, Buenos 
Aires. 


The effect of cortisone, desoxycorticosterone and corticotrozhin on blood thirc- 
trophin was studieo in intac and adrenalectimized rats. Fortytwo anima's were used 
for this purpose, distributed into eight groups: a) controls; b) cortisone; c) desoxy- 
corticosterone; d) corticotrophin; e) adrenalectomized; f) Adrenalectomized + cor- 
tisone; g) adrenalectomized + desoxycorticosterone, and h) adrenalectomized 
+ eortiectrophin. The efficacy of the respective treatments was verified in sections 
of adrenals. Accessory adrenals could only be found in three of th twenty-two 
operated animals. The simultaneous study of pituitary thyrotroph cell, the blood 
concentration of thyrotrephin and the histological aspect of thyroids showed that 
these three elements underwent correlated changes in all of the studied cases. 
Cortisone and desoxycorticosterone increased the blood level of thirotrophin bcth 
in intact and adrenalectomized rats, where as bcth corticotrophin and adrenalectomy 
decreased the blood thirotrophin. These changes in the pituitary-thyroid system of 
the studied cases were attributed to some inhibitory effect of corticotrophin on the 
thyrotrophin secretion, cortiscne and desoxycorticosterone then having an indirect 
action by inhibiting the secretion of corticotrophin. 
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